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a and m, and 5/8 in. in diameter.   The cool end of each electrode, at the point where it enters the holder, was kept at 100° C.
"The results of these tests1 are reproduced, in a condensed form, in Table XIII. The electrode voltages and other properties are the mean values for the range of temperature from 100° C. to the "furnace temperature "-given in the first column of figures. The figures in bold face do not represent actual observations but are obtained by exterpolation, and while most of these can be depended on as being approximately correct, less confidence can be placed in those that represent the properties of molten iron and copper. The electrical resistivity at 20° is included for the purpose of comparison.
Examples: — As an example of the use of this table it will be of interest to determine the correct dimensions of electrodes of carbon, graphite, iron and copper for a furnace which is kept at 1,400° C., the cool end of the electrode being at 100° C., the length of electrode 20 in. and the current 10,000 amperes. The copper electrode would of course be molten at its hot end.
The cross-section is given by the formula:
CX
<-                       ..       200000
200,000X0.022                .
For carbon, 5 = - - — 7 - = 122 sq. in. and D= 12.5 m.2
2oo,oooX.oo73                .
For graphite, o= - 7 -- - = 40.5 sq. m. and D = f.i in.
.               200,000X0.0033                .
For   iron,   S= - - — 7 - —=18.3 sq. in. and # = 4.8 in.
_                _,    200,000X0.0005       _                , ^
For copper, S= - - - •= - -=2.8 sq. in. and D=i.g in.
The drop of voltage in the electrode is given by the formula:
6.i e
For carbon, £=36.1X0.065 = 2.34 volts. .   and the loss of power is 23.4 kw. For graphite, £=36. 1X0.042 = 1.51 volts. and the loss of power is 15.1 kw.
1Carl Hering, "The Proportioning of Electrodes for Furnaces," Proc. Am. Inst. Elect. Eng., vol. xxix, 1910, p. 285. 3Dh the diameter of the electrode.low along the electrode, from the furnace to the holder, if no electric current were supplied.
